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SPECIFICATION 

I. Title of the Invention 

Optical Digital Transmission Equipment 

li. Claims 

An optical digital transmission equipment having an optical 
transmitter, an optical receiver and an optical fiber for 
transmitting a light between the both is characterized by the 
fact that 

the said optical transmitter has two light-emitting elements, a 
circuit for driving one of said two light -emitting elements by 
in-phase component of an input electric signal and a circuit for 
driving the other of said two light -emitting elements by 
negative-phase component thereof, the said optical transmitter 
has two light-receiving elements for receiving an optical signal 
of in-phase component and an optical signal of negative-phase 
component of said light-emitting elements, and a parallel 
feedback type preamplifier for amplifying the output of said 
light -receiving elements is provided on the output side of said 
light -receiving elements. 



^ Numbers in margin indicate pagination in foreign text. 
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III. Detailed Description of the Invention 

[Background and Purpose of the Invention] 

The present' invention relates to optical digital trans- 
mission equipment. 

Optical digital transmission equipments have been used in 
all. fields, and DC transmittable optical digital transmission 
equipment which has been used so far is illustrated by Fig. 5. 

In the diagram, 1 is an optical transmitter and is built-in 
with a light -emit ting elements 2 and a driving circuit of the 
light -emit ting elements 2, and an electric signal is input at an 
input terminal a. 3 is an optical fiber and transmits a light of 
said light -emitting element 2 to a light-emitting element 4. 5 
is a preposition amplifier and amplifies an output signal of the 
light-emitting element 4. 6 is a main amplifier and amplifies an 
output of the preposition amplifier 5. 7 is an automatic 
threshold control circuit (ATC) , detects a peak value of output 
voltage, of the main amplifier 6 and sets up a standard voltage, 
8 is a comparator, compares outputs of the main amplifier 6 and 
ATC 7 and outputs a pulse signal if the both are coincident. The 
optical transmitter is constructed by the light -receiving element 
4, preposition amplifier 5, main amplifier • 6, ATC 7, and 
comparator 8. 



In this optical digital transmission equipment, if, an 
electric digital signal is input at the input terminal a, the 
light-emitting elements 2 is driven by operation of the 
transmitter 1 to convert the signal to a light, then the optical 
signal is incident into the optical fiber 3. The optical signal 
e transmitted through the optical fiber 3 is illuminated on the 

light-receiving element 4 and converted to an electric signal. 
This electric signal is amplified by the preposition amplifier 
5, further amplified by the main amplifier 6 to become an output 
b and input into the comparator 8. This input voltage b is also 
input into ATC 7 at the same time. The ATC 7 detects a peak 
value of the voltage b, such a standard voltage c becoming the 
central value of its amplitude is generated and input into the 
comparator 8. The comparator 8 compares the output voltage b of 
main amplifier 6 with the standard voltage c and generates an 
output d at the time of the both voltage in agreement. When an 
optical signal d is DC transmitted, i. e., a signal with the 
optical signal e = 0 is continuously transmitted, the standard 
voltage c generates a very small voltage AV at zero time and 
takes it as lower limit level to prevent malfunction so as to 
make no malfunction at this zero signal. 
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Thus, the conventional example shown in Fig. 5 had such an 
advantage that the magnitude of signal could be transmitted by 
changing the signal from 0% to 100% even if it was a digital 
signal, on the other hand, the conventional example had such a 
problem that the. pulse width of output d was different from the 
pulse width of input signal e due to a build-up characteristic 
of the standard voltage c. 

Fig. 6 is an operation schematic diagram showing relations 
of the signals b, c, d, e, and t of horizontal axis represents 
the time. 

As shown in e of the diagram, if a continuous signal of "0" 
level is incident and then a "1" signal of pulse width Ti is 
incident into the light -receiving element 4, this "1" signal is 
photoelectrically converted by the light -receiving element 4, 
then amplified by the preposition amplifier 5 and main amplifier 
6 and becomes a voltage of waveform as shown in Eb of b of same 
diagram. As shown in the diagram, this ' voltage becomes a 
trapezoidal shape with long build-up time and falling time due 
to effects of frequency characteristics of the preposition 
amplifier 5 and main amplifier 6. As shown by wires of the 
diagram, the standard voltage c always keeps a voltage of Av and 
the comparator 8 is not operated in a period of the optical 
signal e = 0, i. e., Eb = 0; if the signal e = 1 and an voltage 
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Eb is generated in the main amplifier 6, the ACT 7 inputs the 
voltage Eb to detect its amplitude, as shown in Ec of the 
diagram, the voltage rises from AV, and a voltage with an 
amplitude of roughly 1/2 Eb is generated. At this time, Ec comes 
to a constant value starting at a time of t2 of the diagram 
because of a time delay ' needed for detection. Since the 
comparator 8 generates an output • at a time that Eb and Ec are 
coincident, it does not operate at a time t2 and operates at 
times ti and ta. Accordingly, the output becomes . a pulse of pulse 
width T2 as shown by Ed at d of the diagram, but this pulse has a 
pulse width T2 longer than the pulse width Ti of the input signal 
e and is transmitted as an output signal, therefore it causes 
such a fear that the giving and receiving of signals in the data 
transmission system become troublesome. 

Thus, it is feared that this optical digital transmission 
equipment generates a waveform of output signal with a longer 
time width than that of input signal and gives an obstacle to 
the transmission system of signals. 

The purpose of the present invention consists in providing 
an optical digital transmission equipment having an output signal 
of same pulse width as an input signal. 

[Outline of the Invention] 
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The present invention contrives to achieve the purpose of 
equalizing the pulse width of an output signal to that of an 
input signal and is characterized by the fact that 
in an optical digital transmission equipment having an optical 
transmitter, an optical receiver and optical fiber for transmit- 
ting a light between the both, 

the said optical transmitter has two light -emitting elements, a - 
circuit for driving one of said two light-emitting elements by 
in-phase component of an input electric signal and a circuit for 
driving the other of said two light -emitting elements by 
negative -phase component thereof, the said optical transmitter 
has two light -receiving elements for receiving an optical signal 
of in-phase component and an optical signal of negative -phase 
component of said light -emitting elements, and a parallel 
feedback preamplifier for amplifying the output of said light- 
receiving elements is provided on the output side of said light- 
receiving elements, 

[Actual Examples of the Invention] 

One actual example of the present invention is illustrated 
by drawings below. 

Fig. 1 is the block diagram of one actual example of 
optical digital transmission equipment in the present invention, 
and the same symbols are attached to the same parts as Fig. 5. 



In the diagram, 1', 2', 3', 4' are an optical transmitter, 
a light -emit ting element, an optical fiber and a light -receiving 
element, respectively, and they are paired with the equivalent 
parts of Fig. 5. A system of the optical transmitter 1, optical 
light -emitting element 2, optical fiber 3 and light -receiving 
element 4 are operated by an in-phase component while a system 
is operated by a negative -phase component in an electric signal 

input at a terminal a in this system. 9 is a standard voltage 
circuit, is used in place of the ATC 7 and gives a voltage taken 
as standard voltage to a comparator 8. 

Fig. 2 shows a circuit diagram of a preposition amplifier 
5, 10, 11 are transistors, 12, 13, 14 are resistances, 15, 16 
are source terminals, 17 is an output terminal. This- amplifier 
circuit using transistor 10, 11 is a parallel feedback type 
amplifier circuit which is so constructed as to give a negative 
feedback to the transistor input-side 10 via the resistance 13 
and is different from the conventional usage in that a light- 
receiving element 4' operated by an optical signal of negative- 
phase component of the input electric signal is connected to the 
base of transistor 10 and a grounding terminal 16 side. 

In the optical digital transmission equipment of this 
actual example, if an electric signal is also input at the 
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terminal a, the light-emitting element 2 is illumined by the in- 
phase component of electric signal in the optical transmitter 1 
and the light-emitting element 2' is illumined by the negative- 
phase component thereof in the optical transmitter 1' . The 
respective lights become emergent lights e, e' by optical fibers 
3, 3' and transmitted to the light -receiving elements 4, 4'. The 
light -receiving elements 4, 4' receive the lights e, e' to 
generate an output, the output signal is amplified by the 
preposition amplifier 5, its output signal f is amplified by the 
main amplifier 6 to become an output . b' and come into the 
comparator 8. The comparator 8 inputs this voltage b' and a 
standard voltage Es made by the standard voltage circuit 9 
simultaneously, compares the voltage b' and voltage Eg and 
outputs a voltage d' . 

Fig. 3 is an operation schematic diagram showing the 
relation between the' optical signals e, e' and the output 
voltage f of preposition amplifier 5, and the horizontal axis t 
represents the time. 

Now, if the optical fiber 3 through which the optical 
signal e of in-phase component of the" input electric signal 
passes and the light -receiving element 4 alone are connected in 
Fig. 2, and the output f of said preposition amplifier 5 
generates a waveform as shown by E© which fluctuates from a 



constant level f shovm by a dotted line of the diagram to the 
grounding side corresponding to the optical signal e as shown in 
Fig. 3, 

If the optical fiber 3 and the light -receiving element 4 
are removed, the optical fiber 3' thro.ugh which the optical 
signal e' of negative -phase component of the input electric 
signal passes and the light-receiving element 4' alone are 
connected, the output f generates a waveform as shown by Eg' 
which fluctuates from the level f to the terminal side 15 
corresponding to the optical signal e' . Accordingly, if both the 
optical fibers 3, 3' and the light -receiving element 4, 4' are 
connected as shown in Fig . 2 , the output f becomes a waveform 
which fluctuates up and down from a constant DC level f as 
shown by f of Fig. 3. 

If the output f generates in the preposition amplifier 5, 
the output signals of the main amplifier 6, comparator 8 and 
standard voltage circuit 9 are as shown in Fig. 4, respectively. 

Fig, 4 is an operation schematic diagram showing a relation 
amsng^|hgip©pt^»g3a"^si^ tB^SS'^^^^^W^W of main amplifier 6, 

the^0Bife@3atePi©^6BrEg^^ standard voltage circuit 9 and the outpu^d' 



Ti ^are^aiven, as shown in Fig. 3, the preposition amplifier 5 




of comparator 8, and t represents the time. 



In the diagram. 
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generates the output f which fluctuates up and down about the 

level f , therefore, as shown by b' of the diagram, the main 

amplifier 6 also generates the output voltage Eb' which 

fluctuates up and down about the voltage level shown by a dotted 

line c' . Like the case of Fig. 5, the build-up and falling 

characteristics of output voltage Eb' generates a time delay due 

to frequency characteristics of the preposition amplifier 5 and 

main amplifier 6, but the voltage level c' similarly becomes 

roughly 1/2 of the amplitude of voltage Eb' as the voltage f in 

Fig. 3 because the main amplifier 6 amplifies the output 

waveform of the preposition amplifier 5 shown in Fig. 2 without 

distortion, therefore, if the standard voltage Es of the standard 

voltage circuit 9 is selected so that it is always coincident 

with this voltage level C , the standard voltage Eg intersects 

with Eb' at a point of about 1/2 of the amplitude of voltage Eb' , 

accordingly the comparator 8 operates at times t4, tj where the 

voltage Eb' and voltage Eg are coincident and, as shown by d' in 
« 

the same diagram, generates an output Ed' whose pulse width is 
T2' and T2' = Ti. 

Thus, this actual example enables to obtain a voltage pulse 
output having a pulse width always equal to the pulse width of 
the input optical signal. 
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Next, Fig. 7 shows another actual example of the present 
invention. The same symbols are used in the same parts as Fig. 
1, 

The light -emitting elements with different wavelengths are 
used in the light -emitting elements 2, 2' in the diagram. 15 is 
a wave synthesizer and combines optical signals of respective 
wavelengths in one optical fiber 3. 16 is a wave separator and 

/i 

separates an emergent light of the optical fiber 3 into 
respective wavelengths and projects the lights onto the light- 
receiving elements 4, 4' corresponding to the respective 
wavelengths . 

This actual example enables to transmit the optical digital 
signal by only one optical fiber 3 and give same effects as the 
actual example shown in Fig. 1, 

[Effects of the invention] 

The present invention enables to provide an optical digital 
transmission equipment having an output signal of same pulse 
width as an input signal , 

IV. Brief Description of the Drawings 

Fig. 1 is the block diagram of one actual example of 
optical digital transmission equipment in the present invention, 
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Fig. 2 is the circuit diagram of a preposition amplifier of Fig. 
1, Fig. 3 is the operation schematic diagram of Fig. 2, Fig. 4 
is the operation schematic diagram of Fig. 1, Fig. 5 is the 
block diagram showing the conventional example, Fig. 6 is the 
operation schematic diagram of Fig. 5, Fig. 7 is the block 
diagram of another actual example of the present invention. 



1, 1' ■• optical transmitters 

2,2' light -emitting elements 

3, 3' --- optical fibers 

4, 4' " light -receiving elements 

5 preposition amplifier 

6 main amplifier 

8 comparator 

9 standard voltage circuit 



Fig. 1 
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Fig. 2 




Ti'm r, 

Fig. 5 
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Fig. 6 
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